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[Name] 

AbeHideki(l other) 
(57) [Abstract] 

[Problems to be Solved by the Invention] 

As vivid high speed printing is made possible vis-a-vis label 
of paper type, the scratch resistance thermal transfer recording 
medium which it can improve is offered. 

[Means to Solve the Problems] 

As for thermal transfer recording medium of this invention, 
on substrate 2, hot melting release layer 3, protective layer 
4 N ink layer 5 whichdesignates wax as main component 
being laminated, sequential with the thermal transfer 
recording medium 1 which becomes, ratio of thickness of 
protective layer 4 for the thickness of hot melting release 
layer 3 with 0. 1 7 - 1 . 1 7, at same time, protective layer 4, 
issomething where number-average molecular weight 
designates polyester resin under 8000 as the main component. 




Claims 

umm i] 



[Claim(s)] 
[Claim 1] 

On substrate, hot melting release layer* protective layer. 
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[0001] 



[0002] 
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[0003] 
[0004] 

[0005] 
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ink layer which designates wax as main component 
beinglaminated, sequential with thermal transfer recording 
medium which becomes, 

Ratio of thickness of aforementioned protective layer for 
thickness of theaforementioned hot melting release layer with 
0.17 - 1.17, at same time, thermal transfer recording medium 
where aforementioned protective layer, number-average 
molecular weight designates polyester resin under 8000 as 
main component and makes feature. 

[Claim 2] 

Aforementioned protective layer is transparent and thermal 
transfer recording medium which isstated in Claim 1 which is 
made feature. 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards ink ribbon or other thermal transfer 
recording medium which is used for for example thermal 
transfer printer. 

[0002] 

[Prior Art] 

Generally, thermal transfer recording medium of this kind 
classification makes wax type and the resin type. 

As for thermal transfer recording medium of wax type, 
because carnauba wax or other wax is used as the binder of 
colored layer which includes pigment, satisfactory printing 
ispossible even in for example paper or other rough label. 

[0003] 

On one hand, as for thermal transfer recording medium of 
resin type, molecular weight has used the resin of several 
10,000 for binder of ink from several thousand, theprinting 
label rubs has tried to raise resistance for. 

[0004] 

Until recently, width of printing suitability rub, because 
characteristic can begiven balance well, regarding thermal 
transfer recording medium of wax type, is mixedwith wax as 
material of ink rubs device whichimproves has done 
characteristic by fact that tackifier which isadded. 

[0005] 

In addition, regarding thermal transfer recording medium of 
resin type, uses tackifier itself of low-molecular-weight as 
binder of ink or other attempt whichis done. 
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[0006] 

[Problems to be Solved by the Invention] 

But, there is a problem that being able to acquire sufficient 
scratch resistance is not inlike thermal transfer recording 
medium of resin type regarding thermal transfer recording 
medium of this kindof wax type. 

[0007] 

On one hand, there is a problem that being taken for label of 
paper type regarding thermal transfer recording medium of 
resin type, is, is bad beingable to correspond to fully is not in 
high speed printing. 

[0008] 

As for this invention, being something which can be made in 
order to solve problem of this kind of Prior Art, as it makes 
vivid high speed printing possiblevis-a-vis label of paper type, 
it offers thermal transfer recording medium which itcan 
improve it designates scratch resistance as objective. 

[0009] 

[Means to Solve the Problems] 

this inventor etc, in order that aforementioned problem is 
solved, asresult of diligent research, ratio of thickness of 
protective layer for thickness of hot melting release layer is 
designated as specified value, uses polyester resin of specific 
molecular weight as material of protective layer, it can 
achieve aforementioned objective, with discovering , this 
invention it reached tocompletion. 

[0010] 

As for invention which is stated in Claim 1 which it is 
possibleon basis of this knowledge, on substrate, hot melting 
release layer, protective layer, ink layer which designates 
wax as main component being laminated, sequential with 
thermal transfer recording medium which becomes, ratio of 
thickness of aforementioned protective layer for thickness of 
aforementioned hot melting release layer with 0.17- 1 . 1 7, at 
thesame time, aforementioned protective layer, 
number-average molecular weight designates polyester resin 
under 8000 as main component, itmakes feature. 

[0011] 

In addition, as for invention which is stated in Claim 2, 
theaforementioned protective layer is transparent at time of 
inventing which isstated in Claim 1 , it makes feature. 

[0012] 

Regarding to this invention, ratio of thickness of protective 
layer for thickness of hot melting release layer with 0. 1 7 - 
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1.17, at same time, protective layer, number-average 
molecular weight designates polyester resin under 8000 as 
main component, hot melting doing rapidlywith , because it 
reaches point where it is exfoliated from substrate, it does 
vivid high speed printing, vis-a-vis label of paper type as it 
becomes possible, scratch resistance it improves it becomes 
possible. 

[0013] 

In addition, regarding to this invention, it designates 
protective layer as the transparent, even with when surface of 
printed matter was strongly rubbed by, pollution of printed 
matter is prevented becomes possible. 

[0014] 

[Embodiment of the Invention] 

Below, referring to drawing, you explain embodiment of 
thermal transfer recording medium which relates to this 
invention in detail. 

[0015] 

As for thermal transfer recording medium of this invention, as 
shown in for example Figure 1 , melt behavior release layer 
3. protective layer 4 and ink layer 5 sequential are formed 
on one surface side of substrate 2. 

[0016] 

Regarding to this invention, uses those which are used for 
conventional thermal transfer recording medium be able to do 
substrate 2, those which consist of paper like for example 
capacitor paper and sulfuric acid paper. Those which consist 
of polyester film, polyvinyl chloride film, polycarbonate 
film or other plastic can be used for ideal. 



[0017] 

Here, thickness of substrate 2, makes 2.0 - 12.0;mu m from 
intensity of film and viewpoint of heat conduction, it is 
desirable .furthermore thickness of desirable substrate 2 is 3.5 
- 7.0;mu m. 

[0018] 

On one hand, melt behavior release layer 3 transfer property 
of ink layer 5 as it improves, regarding peacetime (At time of 
non- thermal transfer ) in time of thermal transfer 
glueingsatisfactorily vis-a-vis substrate 2 , and ink layer 5 is 
something whichcarries out role which prevents foil falling 
development of ink layer 5. 

[0019] 

melt behavior release layer 3 of this invention is something 
which designates wax as the main component. 
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In case of this invention, kind of wax is not something which 
islimited. Those below melting point 90 deg C are used from 
viewpoint of ease of handling and transfer property 
improvement, it is desirable . 

[0020] 

As this kind of wax, you can list for example montanate ester 
wax* carnaubawax, candelilla wax* microcrystalline wax 
and polyethylene wax, rice wax etc. 



[0021] 

Even among these, montanate ester wax especially is 
desirable ones from thesatisfactory coating property and 
viewpoint which guarantees degree of penetration. 

[0022] 

In addition, case where adhesiveness and layer to substrate 2 
wereformed from viewpoint which guarantees softening, it is 
possible alsoto add for example ethylene-vinyl acetate 
copolymer (EVA ) etc to above-mentioned wax. 

[0023] 

Furthermore, thickness of melt behavior release layer 3, as 
mentioned later, is decided in relative connection with with 
protective layer 4. 

[0024] 

protective layer 4 of this invention is something where 
number-average molecular weight (Below "molecular weight 
" with you say simply. ) designates the polyester resin under 
8000 as main component. 

[0025] 

characteristic which is sought as protective layer 4 of this 
invention, when imprinting doing heat, with ink layer 5 
copying rapidly, covers ink on the transferring body, it is 
possible , a point that it is furthermoreit is superior in scratch 
resistance. 

[0026] 

molecular weight polyester resin under 8000 is most suitable 
according to theresearch of these inventors, as material which 
satisfies this kind ofrequest, it was verified . 



[0027] 

On one hand, when molecular weight of polyester resin of 
protective layer 4 is 8,000 or greater,balance of thermal 
sensitivity of each layer is bad, only ink layer 5 copies tocase 
of printing, as for protective layer 4 and hot melting release 
layer 3 because itremains on substrate 2 side, is a undesirable 
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that printing gloss and the print density become nonuniform. 
[0028] 

When molecular weight of polyester resin of other* 
protective layer 4 is small extremely, sufficient scratch 
resistance stops being acquired, there is a undesirable that 
storage property (When such as inside warehouse of for 
example summer, under environment which becomes high 
temperature between isochronous it keeps, polyester thetime 
after all it put out, in ribbon surface there is a possibility 
which causes blocking. ) of ribbon deteriorates. 

[0029] 

When this kind of point is considered, molecular weight of 
polyester resin of the protective layer 4 is 2000 - 8000, range 
of desirable, more desirable molecular weight is 2500 - 6000. 



[0030] 

As this kind of polyester resin, you can list for example 
(saturated ) copolyester resin etc. 

Concretely, condensation polymer of adipic acid* sebacic 
acid or other aliphatic Ni base acid and phthalic acid* 
isophthalic acid or other aromatic Ni base acid and ethylene 
glycol* neopentyl glycol or other dialcohol can be used for 
ideal. 

[0031] 

In addition, from viewpoint which improves printing 
resolution, it ispossible also to add for example silica* 
silicon particle* talc* calcium carbonate* acrylic resin 
particle or other extender etc to above-mentioned polyester 
resin. 

[0032] 

Furthermore, regarding to this invention, ratio of thickness of 
protective layer 4 for thickness of hot melting release layer 3 
is 1.17 or less. 

[0033] 

When ratio of thickness of protective layer 4 for hot melting 
release layer 3 is larger than 1.1 7, hot melting release layer 3 
finishes to melt quickly protective layer 4 in comparison with 
timing which hot melting is done, substrate and glueing etc of 
the protective layer 4 occur and reverse transcription or other 
poor printing occurs. 

[0034] 

On one hand, when ratio of thickness of protective layer 4 for 
hot melting release layer 3 issmall extremely, when function 
which is protected is gone, inaddition thickness of hot melting 
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release layer 3 is thick extremely, there is a or other 
undesirable where for example ribbon becomes disjointed. 

[0035] 

When this kind of point is considered, thickness of protective 
layer 4 for the hot melting release layer 3 is 0. 1 7 - 1.17, 
desirable, more desirable range is 0.25- 0.70. 

[0036] 

As exemplary thickness, protective layer 4 makes 0.6 - 1 .8;mu 
m concerning 0.3 -0.7;mu rru hot melting release layer 3, it 
is desirable . 

[0037] 

Furthermore, in case of this invention, resistance of printing 
label rubs characteristic from viewpoint which improves, 
protective layer isdesignated as transparent, it is desirable . 

[0038] 

On one hand, ink layer 5 of this invention, includes binder 
resin and coloring agent. 

Here, from viewpoint of satisfactory layer-forming when 
painting, thosewhich are melted in alcohol are desirable as 
binder resin, can list the for example terpene-phenol resin* 
modified rosin, phenolic resin, ketone resin etc as that kind 
of resin. 

[0039] 

Even among these, terpene-phenol resin especially is 
desirable ones from thepoint where transfer property to label 
is satisfactory. 

[0040] 

Furthermore, from viewpoint of printing resolution, it is 
possible alsoto add for example inorganic * organic particle 
or other filler component polyethylene wax etc to binder 
resin. 

[0041] 

Uses those which are used for thermal transfer recording 
medium from until recently be able to do coloring agent in 
this invention, for example carbon black and color pigment, 
concretely, carmine B (magenta ), yellow GL (yellow ), blue 
4040 (cyan ), orange G (orange ) etccan be used for ideal. 

[0042] 

Following to conventional method, it can draw up thermal 
transfer recording medium 1 of the this invention. 

On for example substrate 1, application, drying hot melting 
release layer forming composition with such as gravure 
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[0047] 

[Si] 



coating, after forming hot melting release layer 3, 
application* drying composition for protective layer 
formation in same way on hot melting release layer 3, it forms 
protective layer 4, furthermore, in same way on the protective 
layer 4 thermal transfer recording medium 1 which is shown 
in Figure 1 ink layer forming composition isdried 
application* with is acquired. 

[0043] 

Furthermore, regarding to this invention, in order to raise 
chemotaxis of thermal transfer recording medium 1, it is 
possible to aspect and surface of the opposite side of the ink 
layer 5 forming side of substrate 2, to form heat slippage 
resistant layer making use of silicone copolymer and the 
silicone oil of public knowledge. 

[0044] 

As above expressed, vivid high speed printing is done 
according to this embodiment,vis-a-vis label of paper type as 
it is possible , scratch resistance it can improve. 

[0045] 

In addition, protective layer 4 is designated as transparent, 
regarding this embodiment, when it was rubbed strongly by , 
printed matter which doesnot have fact that printing label is 
polluted is obtained, it becomes possible. 

[0046] 

[Working Example(s)] 

Below, Working Example of thermal transfer recording 
medium which relates to this invention isexplained with 
Comparative Example in detail. 

As for Table 1 and Table 2, those which show property of 
each mixed in component which isused for Working Example 
and Comparative Example. Table 3 and Table 4 is something 
which shows evaluation result of Working Example and 
Comparative Example. 

[0047] 

[Table 1] 
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[0048] [0048] 
IB. 2] [Table 2] 
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[0051] 

<Working Example 1> 

It melted (Manufacturing hot melting release layer formation 
composition ) montanate ester wax (Clariant (Japan ) K.K. 
(DB 69-172-0853 ) supplied Li co WaxE ) 18 parts by weight 
and EVA (Sumitomo Chemical Co. Ltd. (DB 69-053-5307 ) 
supplied kA 3 1 ) 2 parts by weight, makinguse of solvent 80 
parts by weight, manufactured hot melting release layer 
formation composition of objective. 

[0052] 

saturated copolyester resin of (Manufacturing protective layer 
formation composition ) molecular weight 2500 (Toyobo Co. 
Ltd. (DB 69-053-8160 ) supplied Vylon 220 ) with 10 parts 
by weight, as solvent itmelted making use of MEK 90 parts 
by weight, manufactured release layer formation composition 
of objective. 

[0053] 

As (Manufacturing ink layer formation dispersion ) binder 
resin, although terpene phenol (Yasuhara Chemical Co. Ltd. 
(DB 69-055-7327 ) supplied Tl 15 ) 8 parts by weight, 
carbon black (Degussa supplied Printex L ) 3 parts by weight 
are meltedmaking use of solvent IP A, polyethylene wax 
(Sanyo Chemical Industries Ltd. (DB 69-053-8137 ) supplied 
Sanwax 17 IP ) 5.4 parts by weight, were dispersed in the 
solvent IPA 20 parts by weight. 

[0054] 

And, adding this polyethylene wax fraction scattering liquid 
to above-mentioned carbon black solution which is a binder, it 
acquired ink layer formation dispersion of objective. 

[0055] 

Making use of (Compilation of thermal transfer recording 
medium) above-mentioned hot melting release layer 
composition, with gravure coating hot melting release layer 
was formed in one surface of polyethylene terephthalate 
(PET ) film (Teijin make F5 ) of thickness 5 ;mu m, after that, 
solvent was done volatilization . 

[0056] 

Next, with gravure coating release layer was formed on 
above-mentioned hot melting release layer making use of 
composition for above-mentioned protective layer, after that, 
the solvent was done volatilization . 

[0057] 

Furthermore, with gravure coating forming ink layer on 
above-mentioned protective layer making use of 
above-mentioned ink layer formation dispersion, the 
volatilization doing solvent, it acquired thermal transfer 
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recording medium of objective. 
[0058] 

Here, as for thickness of each layer, hot melting release layer 
1 .2;mu nu protective layer 0.3 ;mu nu and ink layer are 
1.3;mu m. 

In case of this working example, thickness of protective layer 
for hot melting release layer is 0.25. 

[0059] 

<Working Example 2> 

As polyester resin for protective layer formation, other than 
value of molecular weight uses the saturated copolyester 
(Unitika Ltd. (DB 69-053-7741 ) supplied XO-0363 ) of 
2800, thermal transfer recording medium was drawn up with 
method which issimilar to Working Example 1 . 

In case of this working example, thickness of protective layer 
for hot melting release layer is 0.25. 

[0060] 

<Working Example 3> 

As polyester resin for protective layer formation, other than 
value of molecular weight uses the saturated copolyester 
(Unitika Ltd. (DB 69-053-7741 ) supplied UE3350 ) of 5000, 
thermal transfer recording medium was drawn up with 
method which issimilar to Working Example 1. 

In case of this working example, thickness of protective layer 
for hot melting release layer is 0.25. 

[0061] 

<Working Example 4> 

As polyester resin for protective layer formation, other than 
value of molecular weight uses the copolyester (Toyobo Co. 
Ltd. (DB 69-053-8160 ) supplied Vylon GK680 ) of 6000, 
thermal transfer recording medium was drawn up with 
method which issimilar to Working Example 1 . 

In case of this working example, thickness of protective layer 
for hot melting release layer is 0.25. 

[0062] 

<Working Example 5> 

As polyester resin for protective layer formation, other than 
value of molecular weight uses the copolyester (Toyobo Co. 
Ltd. (DB 69-053-8160 ) supplied Vylon GK130 ) of 7000, 
thermal transfer recording medium was drawn up with 
method which issimilar to Working Example 1. 

In case of this working example, thickness of protective layer 
for hot melting release layer is 0.25. 
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[0063] 

<Working Example 6> 

Other than designating thickness of hot melting release layer 
as 1 .8;mu m, thermal transfer recording medium was drawn 
up with method which is similar to Working Example 3. 

In case of this working example, thickness of protective layer 
for hot melting release layer is 0.17. 

[0064] 

<Working Example 7> 

Other than designating thickness of protective layer as 0.7;mu 
m, thermal transfer recording medium was drawn up with 
method which is similar to Working Example 3. 

In case of this working example, thickness of protective layer 
for hot melting release layer is 0.58. 

[0065] 

<Working Example 8> 

thickness of hot melting release layer was designated as 
0.6;mu m, other thandesignating thickness of protective layer 
as 0.7;mu m, thermal transfer recording medium wasdrawn up 
with method which is similar to Working Example 3. 

In case of this working example, thickness of protective layer 
for hot melting release layer is 1.17. 

[0066] 

<Comparative Example 1> 

As polyester resin for protective layer formation, other than 
value of molecular weight uses the saturated copolyester 
(Unitika Ltd. (DB 69-053-7741 ) supplied UE3380 ) of 8000, 
thermal transfer recording medium was drawn up with 
method which issimilar to Working Example 1 . 

In case of this Comparative Example, thickness of protective 
layer for hot melting release layer is 0.25. 

[0067] 

<Comparative Example 2> 

Other than designating thickness of hot melting release layer 
as 0. 1 ;mu m, thermal transfer recording medium was drawn 
up with method which is similar to Working Example 3. 

In case of this Comparative Example, thickness of protective 
layer for hot melting release layer is 0.08. 

[0068] 

<Comparative Example 3> 

thickness of hot melting release layer was designated as 
0.4;mu m, other thandesignating thickness of protective layer 
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as 0.7;mu m, thermal transfer recording medium wasdrawn up 
with method which is similar to Working Example 3. 

In case of this Comparative Example, thickness of protective 
layer for hot melting release layer is 1 .75. 

[0069] 

Comparative Example 3> 

Other than designating thickness of protective layer as 1 .0;mu 
m, thermal transfer recording medium was drawn up with 
method which is similar to Working Example 3. 

In case of this Comparative Example, thickness of protective 
layer for hot melting release layer is 0.83. 

[0070] 

(evaluation ) 

Following above-mentioned thermal transfer recording 
medium to analysis item below, evaluation it did. 

Result is shown in Table 3 and Table 4. 

[0071] 

1 .print quality 

Making use of thermal transfer printer (yne tar Mec Company 
make In termec4400 ), synthetic paper (yne tar Mec Company 
make KJMD URA ) and on coated paper (yne tar Mec 
Company make Co ns olidated ),print quality evaluation was 
done with barcode image which is printedwith printing speed 
of 8.5 inch /s. 

[0072] 

Here, those which is not damaging deficiency in printing 
surface [0], a little there isa damaging deficiency in printing 
surface, but in regard to utility those which is not the problem 
[*], those which is damaging deficiency in printing surface 
[X ] with are done. 

[0073] 

2. scratch resistance 

When 300 reciprocation sliding spindle of outer diameter 1 1 
mm making use of scratch resistance measuring apparatus 
(Atlas electric debye seeds supplied CROCKmeter CM-5 ), 
vis-a-vis coated paper (yne tar Mec Company make KJMD 
URA ) of 10 cm X 15 cm which are printed with the condition 
which description above is done, soiling condition reading 
evaluation of the barcode was done with pen scanner . 

Result is shown in Table 3 and Table 4. 

[0074] 

Here, ANSI grad e those above B [0], [X ] with does those 
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where the ANSI grad e is C. 
[0075] 

In order to understand from Table 3 and Table 4, when it 
prints vis-a-vis the synthetic paper and coated paper, vivid 
print quality acquired thermal transfer recording medium of 
Working Example l~8,entirely. 

In addition, concerning scratch resistance, satisfactory result 
acquired. 

[0076] 

On one hand, when molecular weight of polyester resin is 
Comparative Example 1 of 8,000 or greater,exfoliation 
unevenness was caused case of printing for synthetic paper 
and coated paper. 

[0077] 

Furthermore, when it is a Comparative Example 2 whose ratio 
of thickness of protective layer for thickness of hot melting 
release layer is smaller than 0.17, as for print quality although 
there is not a problem, scratch resistance was bad. 

[0078] 

Furthermore when and, it is a Comparative Example 3 whose 
ratio of thickness of the protective layer for thickness of hot 
melting release layer is larger than 1.17, there was a problem 
in print quality. 

[0079] 

[Effects of the Invention] 

As above expressed, vivid high speed printing is done 
according to this invention,vis-a-vis label of paper type as it is 
possible , scratch resistance it can improve. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a sectional view which shows configuration of thermal 
transfer recording medium which relatesto this invention. 

[Explanation of Symbols in Drawings] 

1 

thermal transfer recording medium 
2 

substrate 
3 

hot melting release layer 
4 
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protective layer 
5 

ink layer 
[Figure 1] 
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